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I 1981) The EMD OP for the NaI scintdlahon detector is presently under development and wdl 

be avadable pnor to any OUlO Phase I field work 

Surficial samples and depth profile samples vvlll be collected at a subset of the HPGe survey 

locahons, not necessanly at the gnd nodes, to deterrmne the vemcal extent of radionuchde 

contarmnahon These samples will be collected at HPGe/NaI "hot spots" and m areas where 

radionuclides were not detected Thls mformahon is r q w e d  m sod or gravel covered sites only 

to detemne the verbcal distnbuhon of gamma emthng radionuchdes contnbutmg to the HPGe 

survey readmgs Companson of HPGe survey readmgs wth surficial soil and depth profile 

samples wdl allow correlahon of these remote and duect measurements At selected soil covered 

survey pomts, sdicial  sod samples wdl be collected usmg the RFP method presently outlmed 

111 EMD OP GT 08 Subsurface sod samples wdl also be collected from selected locahons at 0- 

to 2-, 2- to 4-, and 4- to 6-mch vemcal depths to provide profile mformahon and allow 

correlahon of radionuclide depth distnbuhons wth HPGe measurements These surficial and 

subsurface samples wlll be measured onsite for radionuclide concentrahon usmg a laboratory 

HPGe The avdability of a laboratory HPGe for OUlO field samples is currently uncertam In 
the event a laboratory W e  is not avadable by the m e  OUlO field work commences, samples 

wll be sent to a radiochemstry laboratory for analysis. 

0 

All HPGe and NaI readrngs wfl be plotted and contoured on maps of the MSSs. DOE will 

present the results of the surveys to EPA and CDH to d e t e m e  where addibonal readmgs on 

a fmer gnd spacing are needed If readmgs warrant addihonal measurements, a gnd spacmg of 

75 ft wdl be used to further define the area of radioactwe contammahon If readings above 

background are detected near the existmg boundary of OUlO MSSs, the gnd wll be expanded 

past the exishng boundary. Both the mhal HPGe survey and addihonal measurements on the 

1 0 RFL/RpTo223 1011192 740am pf 
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finer gnd and beyond MSS boundanes wdl be completed m Stage 1 The Stage 1 HPGe results 

wdl be used to plan Stage 2 samplmg of asphalt/concrete and soil for radionuchde analyses 

7 4 3 Sod Gas Samdinn Procedure 

Soil gas samplmg wrll be conducted m accordance w t h  EMD OP GT 09 All soil gas locabons 

wdl be cleared for underground utihbes pnor to sample collecbon Soil gas samples wdl be 
collected from 5 ft below the ground surface If sod gas samples are to be collected beneath 

asphalt or concrete, an electrrcal rotary hammer wdl be used to reach the soil surface Other 

related EMD OPs can be referenced m EMD OP GT 09, Secbon 4 2, and equpment requuements 

are hsted m Secbon 5 3 1.1. 

The soil gas samples wll be analyzed using a portable gas chromatograph (GC). The GC wdl 

be cahbrated pnor to uutal use m accordance with EMD OP GT 09A usmg standards prepared 
for the analytes hsted in Table 7-5. 

0 

7 4 4 Pipelme hvestIgahon 

Plpehe mvesngabon is part of the field operaQon referred to as "tank and ancillary eqwpment 

mspmon" 111 Secbon 7 3 The samplmg design and locanons for pipehe mvesngabon are 

discussed below Plpehe mspecbon and samphg wdl be conducted usmg a three-stage 

approach. "ius secnon detsuls acbvibes to be conducted dunng each of the three stages of the 

pipehne mvesbgabons 

Tentabve Stage 1 pipeline test pit locabons wdl be at pipehe endpomts and known structural 

features Informabon denved from addibonal data compllaQon actnmes, field observabons, 

surface radiaaon surveys, and analflcal results from previous mvesbgabon wdl dictate the 

7-56 
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speclfic samphng mtervals requlred The decision process for idenMicabon of samphg locabons 

is discussed below 

7 4 4 1 Stage 1 Invesbgabon 

As discussed m Secbon 7.2, the mvesbgabon is designed to locate areas of contamnabon m 
OUlO vadose zone sods, based on conceptual model release scenanos (Secbon 2.2) and to 

provide an assessment of the nature of contamnabon at these locabons Pipehnes wdl be 

mvesbgated by excavatmg a senes of test pits These test pits wdl provide the followmg 

Samples of surface sods 

Confirmabon of pipehe locabon and configurabon 

Visual mspecbon of pipehe integnty 

Samples of pipeline trench backfill 

Samples of natwe soils beneath the pipehe trench 

Samples of any residue in pipehes 

The Stage 1 pipeline invesbgabon wdl be conducted m accordance with all apphcable EMD OPs 

Acbvibes wdl be governed by EMD OPs as follows 

Any prework radiabon survey of test pit locabons wdl be conducted accordmg to EMD 
OP FO 16 

Pnor to excavabon, test pit locabons will be cleared accordmg to EMD OP GT 10 

Surface sod samples wdl be collected accordmg to the appropnate EMD OPs hsted in 
Table 7-2 

Test pits wdl be excavated and sampled accordmg to EMD OP GT 7 

Water encountered m test pits vvlll be sampled m accordance with EMD OP SW 3 

7-57 
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Runediat~on h g r a m  

Field parameters wdl be measured on test pit water samples m accordance wth EMD 
OP sw2 

Residue samphg III pipehes wlll be performed accordmg to the EMD OPs revision 
presented m Secbon 11 0 of the Fmal Phase I RFI/lU Work Plan for Operable Umt 9 

Wastes generated dunng the excavabon of test pits and pipehe opemg and samphg 
wdl be handled in accordance wth EMD OP FO 8 

Test pit locabons wlil be surveyed to acheve fmal locabon and elevaQon accuracies of 
fo.1 ft per EMD OP GT.17 

Locabon of Test Rts 

As discussed in the pipelme release conceptual model (Secbon 2 2), pipehe releases are most 

hkely to occur at structural features m the pipehe Structural features wdl be i d e n ~ e d  as 

pnmary test pit locabons Examples of structural features mclude the followmg 

Elbows, tees, and reducers 

hpe/tank connecbons 

Transibons in pipehe matenals 

Valves, cleanouts, manholes, and other pipehe opemgs 

As desmbed in Secbon 7 3, test pit construction wdl be performed at documented fithngs, 

elbows, and valves However, certiun condibons may exrst wluch mandate closer test pit spacing 

Test pit spacmg wdl be reduced under the followmg condibons 

Poor pipelme integnty is observed 111 a test pit 

Poor pipehe mtegnty is observed m pipelme video mspecbon (see discussion below 
under R p e h e  Video Inspecbon) 

Rpehe pressure tesbng results mdicate pipehe leakage (see discussion below under 
Rpehe Pressure Testmg) 

7-58 
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Rcmediahon Program 

The rabonale for the reductton in test pit spacing is to double the samphg density in areas of 

uncertam condibons Th~s vclll increase the probabhty of idenofymg areas of contarmnabon 

along the pipehes 

Surface Soil S a m ~ h q  

A surface sod sample wdl be collected from each test pit locabon pnor to excavabon of the test 

pit The sample locabon wlll be as close as possible to the center of the area to be excavated 
Surface soil samples for radionuchde analysis will be collected m accordance wth the grab 

sample method described in OP GT 8 usmg the CDH method, and GT 17 For nonradiological 

analysis, surficial sod wdl be collected from a 6-mch square area sampled to a depth of 6 mches 

(1 e ,  a sample of dimensions 6 by 6 by 6 mches) according to the method o u h e d  m OU1 
Technical Memorandum 5. Overlymg pavement or other surface cover wdl be removed If 
necessary Th~s wdl provide sufficient sample volume to perform the analyses specified m 
Secbon 7 5 The SOPS for this type of surficial soil sampling will be approved by EPA and 

CDH before unplementabon 

Test Pit Excavafion Procedures 

Test pits will be excavated in accordance with the applicable provisions of EMD OP GT 7 Test 

pit excavabon will commence after collecbon of a surface sod sample at the test pit locabon, and 

after removal of any pavement or other surface cover as necessary Pipehnes must be exposed 

m thelr zn sztu condibon so that unbiased assessment of pipehe mtegrity can be made Test pit 

construcbon wdl, therefore, be performed m a manner that does not damage the zn situ condibons 

of the pipehes. Mechamzed diggmg equlpment (e g , backhoes) wdl be used to remove only 

the bulk of matenal covenng the pipelme. Penodic manual probmg may be necessary to measure 

the depth of the r e m m g  cover Once a depth of cover less than 1 ft remms, test pit 

7-59 
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excavabon d l  be completed wth shovels Informabon gathered to complete excavaoon 

perrmthng procedures, descnbed m EMD OP GT 10, wdl help m p l a m g  the excavabon by 

identdymg potenbal mterferences (e g , nearby underground uthbes) 

Test Plt Logging and Samuhq 

Test pit logging and sampling WLU be conducted m accordance wth EMD OP GT 7, Loggmg and 

Samphg of Test Pits and Trenches At each test pit, the condibon of the exposed pipe matcnal 

wll be descnbed and documented Evidence of pipehe degradabon (e g , excessive corrosion, 

holes, cracks) d l  be descnbed in detad The pipehe and test pit wrll be photographed and 

sketched m accordance with EMD OP GT.7 The locabon and mvert elevabon of the pipe wdl 

be surveyed Sod exposed m the excavaoons wdl be descnbed for visible contammabon, extent 

of trench backfill, and the type of backfill matenal 

Discrete soil samples wdl be collected at each of the followmg locaQons 

In trench backfill dnectly beneath the pipehe 

In name sod dnectly below trench 

After collecbon of sod samples, one sample of pipehe residue wdl be collected at every test pit 

where feasible to charactenze wastes In instances where no residue is present, one wpe  sample 

may be taken on the mtenor surface of pipehe components If radioactwe contarmnabon is 

suspected Wipe samples wdl be collected and tested accordmg to EMD OP F0.16 Th~s wdl 

provide a qualitabve measure of radionuchde contammabon In addibon, mside surface 

radiological dose rate measurements wdl be obtiuned by mserhng a low-energy gamma probe 

radiabon detector mto the pipehe These measurements wdl be useful in venfyng process 

pipmg histoncal data and allow for future disposal cntena. Valves, cleanouts, and other pipeline 

7-60 
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opemgs w d  be the preferred locabons for collecQon of residue samples Where other access 

is unavadable, the pipe wdl either be cut open or dismantled at test pit exposure Plpe secbons 

whch are dismantled wdl be reassembled, If possible Plpe secaons that are cut or that cannot 

be reassembled wdl be grouted closed wth a plug of nonshnnlang cement 

If groundwater is encountered m a test pit, a groundwater grab sample wdl be collected m 

accordance wth EMD OP SW 3 and submtted for analysis As discussed m Secuon 7 5, field 

parameters wdl be measured on the groundwater sample No attempt wdl be made to open 

pipelmes and collect residue samples The trench backfill dlrectly below the pipeline will be 

sampled If possible, but the name sod dlrectly beneath the trench wll not be sampled. The 

depth at which groundwater is encountered wdl be recorded 

Pmehne Locabon and Tracmg 

In general, it is expected that pipehne structural features wdl allow pipehne ahgnments to be 

traced sufficiently to locate test pits along the alignment Where structural features are absent 

or wdely spaced, however, pipeline locabon devices may be utdized to trace the pipelmes The 

method used will depend upon the pipe construcbon matenal Conductwe pipes can be readlly 

located by attachmg a transrmtter to the outer surface of the pipe This produces a signal along 

the buned pipehe that can be traced by a detector at the surface For nonconducbve pipes, a 

flexlble steel tape or slrmlar conducbve matenal must be mserted mto an openmg m the pipe and 

fed down the pipehe to cany the signal Alternatwely, a transmmng sound can be mserted and 

moved down the pipehe wth push rods or a steel tape Pipelme video lnspectlon (see 

discussion below) can also be utdized to trace pipehne ahgnments by providmg azimuth and 

range data Ground-penetratmg radar (GPR) may provide another method of tracmg pipehes, 

7-61 
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although its efficacy may be hmted by the clayey, cobble-nch sod of the site and by congesoon 

of pipehes and utd~ty lmes at many locaoons 

R p e h e  locaoon and tracing methods wdl be field-tested if it appears that pipelme tracmg wdl 

be necessary to the Stage 1 pipelme mveshgaoon Speclfic procedures for p e r f o m g  pipehe 

locaoon and tracmg wlll be provided by the contractor(s) selected to provide the service These 

procedures urlll be modified as necessary to support the objecoves of the OUlO RFvRI and 

conform wth project-speclfic health and safety or envuonmental protecoon requuements 

Piuelme Pressure Testmg 

In order to more fully evaluate the current status of the pipelme system, pressure *song vdl be 
pexformed where possible on pipelme segments between avdable access pomts (test pits, valves, 

etc.). Pressure testmg will not be performed where potenoal access pomts are below the water 

table 

Rpelme pressure tesong may a d  m detecong release locaoons m unexcavated pomons of 

pipehes, and m confirmng the mtegnty of pipelmes that appear sound m test pits Where 

successfully performed, the tesong will provide an addioonal measure of assurance that swoons 

of pipelme which are not visually inspected have been evaluated Pressure testmg results together 

with hstoncal data may provide sufficient jusoficaoon to remove a part~cular pipeline moon  

from further mvesogabon and, more mportantly, from havmg to be addressed by a fmal remedial 

action for OUlO 

It should be noted that contarmnaoon may exist at locabons where pipehe leaks were excavated 

and repmed Contarmnaoon may also exlst at locaoons where a replacement pipehne was 

7-62 
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Remcdiahon h g m  

mstalled m the same ahgnment where an older, lealung pipehne was removed Pipehes that 

currently test "hght" may have ben repillred, or may be a replacement h e  for an older pipeline 

whch leaked. fistoncal data may help idenbfy locabons of pipehe repan and replacement 

However, it is expected that mamtenance and construchon records for the pipehes w.dl be 
mcomplete 

Techques usmg tracer gas (typically hehum) or sensors to detect an mobon around leaks can 

be employed d w g  pressure testmg to idenMy specific leak locabons along pipehes 

Pipeline Video Inspection 

Video inspecbon of pipelme mtenor may be beneficial m evaluatmg the mtegnty of the pipelme 

and m tracmg pipelme alignments In parhcular, video mspectron may a d  m evaluatmg leaks 

detected through pipelme pressure testmg, and a d  rn evaluatmg pipehnes that are not conducive 

to pressure tesbng (e g , vimfied clay pipehes). Video inspecbon can be performed on pipehes 

as small as 3 mches m diameter 

0 

The potenbal applicability and benefits of pipelme video inspechon depend upon the same factors 

that are idenhfied above for pipehe pressure testmg Plpehe video mspecbon may be 
field-tested in order to evaluate its feasibllity and potenhal benefits to the Stage 1 pipelme 

mvesbgabon. As wth pipehe pressure testmg, specific procedures for conductmg video 

inspectrons wlll be provided by the contractor(s) selected to provide the service These 

procedures will be modified as necessary to support the objecbves of the OUlO RFI/RI and 

conform with project-speclfic health and safety or envlronmental protectron requnements 

@ R F L m 2 2 3  10/1/92 740am pf 
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7 4 4 2 Stage 2 Inveshgabon 

As discussed m SecQon 7 3, the Stage 2 pipehne mvesbgabon wdl target contammated sites 

idenbfkd d m g  the Stage 1 invesbgabon The Stage 2 mvesbgabon is designed to provide a 

reasonable pre lmary  assessment of the extent of vadose zone soils contamahon along pipehe 

alignments The mbal spread of contamaoon from pipehe releases is expected to be 
preferenbally ahgned along the pipehe It is also expected that contamant movement mto 

nahve soils surroundmg the pipehe trench will occur pnmanly from the bottom of the trench 

Therefore, Stage 2 sod bonngs will be Wed along the pipehe ahgnments and wll sample both 

trench fill matenal and nahve sod underlymg the trench The spacmg of bonngs along the 

alignment is meant to help dlfferenbate aenally restncted, lower-volume releases from potentdy 

more signlficant higher-volume releases The followmg discussion outhes the methods and 

procedures whxh wdl be employed dunng Stage 2 

Test pits (and bonngs for removed pipehe) idenbfied as contammated by Stage 1 analyhcal 

results wll be sampled by soil bonngs M e d  in a normnal pattern around the test pits as 

descnbed in Technical Memorandum 1 When a contammated test pit is detected, addibonal soil 

bonngs wdl be dnlled along the alignment m both dlrechons from the contammated pit Where 

d n l h g  ng access is restncted, the bonngs will be M e d  as closely as possible to this nomnal 

pattern It may be possible m such mstances to dnll the bonngs with a hand auger, dependmg 

upon the depth requlred Smlarly, obstruchons along the pipehe ahgnment (e g , a buddmg 

or secunty fence) may requlre modlficahon of the n o m a l  spacmg 

Surface soil samples wdl be collected using the grab method descnbed rn EMD OP GT8, 

Surface Sod Samphg Each surface sod sample wdl consist of a 6-inch-square area sampled 

to a depth of 6 mches Sod bonngs wdl be dnlled and sampled m accordance wth EMD OP 
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GT2 usmg the conmuous core auger method A 3-inch mside diameter sample barrel wdl be 
used to collect 2-ft-long sod samples from the bonngs A sample volume of 2,250 cubic 

centimeters (appromately 140 cubic mches) wdl be reqwed to perform the analyses speclfied 

m Secoon 7 5 

Recent water level momtonng data, combined wth mformanon from alluvial isopach maps, wdl 

be used to predxt depths to the water table and to bedrock at the vanous samphg locaoons 

If the depth between the trench bottom and the water table or bedrock is less than 5 ft, the md- 

depth sod sample wdl be omtted 

The Stage 2 pipehne mvesbgabon will be conducted in accordance wth all applicable EMD OPs 

Acavioes will be governed by OPs as follows 

Prework radiabon surveys of sod bonng locabons vvlll be conducted according to EMD 
OP F0.16 

h o r  to dnllmg, sod bonng locabons wdl be cleared accordmg to EMD OP GT 10 

Soil bonngs will be drilled and sampled by contmuous core auger methods according to 
EMD OP GT2 

Soil bonng samples wdl be logged accordmg to EMD OP GT 1 

Cumngs and fluid generated d m g  d n h g  wdl be handled m accordance with EMD OP 
FO 8 

Sod bonngs wdl be plugged and abandoned per EMD OP GT 5 

Sod bonng locaoons wdl be surveyed to acheve final locaQon and elevaoon accuracies 
of fo 1 ft per EMD OP GT 17 
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7 4 4 3 Stage 3 Invesbgabon 

The Stage 3 pipehe mvesugabon may idenm areas that warrant further charactenzauon of 

vadose zone sods contamnabon In pmcular, Stage 3 may mdicate areas where contammanon 

affects a sigdicant length of pipelme ahgnment, suggestmg a relanvely large release from the 

pipehe. Followmg the complebon of the Stage 3 pipelme mvesbgabon, the results of Stage 1 

wdl be summmzed m a techmcal memorandum, and the need for addibonal mvesbgaQon wdl 

be resolved on a site-by-site basis for each contamnated area Where addiuonal mvesbgabon 

is determmed to be appropnate, a Stage 3 pipeline invesbgabon wdl be performed 

The Stage 3 mvesbgabon wdl uthze addibonal soil bonngs dnlled along the pipehe ahgnment 

as necessary to fully d e t e m e  the extent of contamnabon 111 vadose zone sods along the 

ahgnment, and m nabve sod adjacent to the alignment to evaluate any spread of contarnabon 

laterally from the pipehe trench mto vadose zone sods 

Proposed Stage 3 bonng locabons will be documented through Technical Memorandum 2 which 

wdl be approved pnor to implementabon 

The Stage 3 pipelme mvesbgabon is designed to fully assess the lateral and vemcal extent of 

contaminabon m vadose zone soils affected by pipeline releases It is reasonable to expect that 

Stage 3 wdl be mplemented m stages m order to meet this objecbve, wth bonngs located 

mcreasingly distant from the contamnant source untd the lateral extent of vadose zone sods 

contarnabon is dehneated The extent of contarnabon wdl be d e t e m e d  through compmson 

of analyt~cal results to background values provided m the Fmal Background Geochemcal 

Charactenzabon Report (EG8zG 1991b) or to the most current background data avadable at the 

tune the FSP IS mplemented, and to potenbal A M s .  
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7 4 5 Tank Invesbgabon 

The samphg design and locabons for the tank mvesbgabon are discussed below TIus secbon 

detalls the actwines to be conducted d m g  the Stage 1 and Stage 2 tank mvesbgabons 

Tank locabons targeted for invesbgabon under the OUlO Phase I RFVRI are idenbfied m 
Figure 7.3-1, and 7.3-15 Only tank locabons idenbfied m the Closure Plan are mcluded The 

decision process used to idenbfy tank invesbgabon acbvibes and samplmg locabons is discussed 

below 

7 4 5 1 Stage 1 Invesbgabon 

As discussed in Secnon 72, the Stage 1 tank mvesbgabon is designed to locate areas of 

contarmnabon m OUlO vadose zone sods, based on conceptual model release scenanos 

(Secbon 2.2) and to provide an assessment of the nature of contamnabon at these locabons The 

followmg discussion outhnes the methods and procedures that wdl be employed m the Stage 1 

tank mvesbgabon 

The Stage 1 tank invesagabon will consist of visual mspecbons, pressure testmg, and residue 

SamPlW 

Tanks that are part of acbve waste management umts wdl not be mvesbgated Residue samples 

wdl not be collected from tanks that have been cleaned and panted smce being removed from 
service. 
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Stage 1 tank mvesbgabon acbvibes wdl be conducted m accordance with a l l  apphcable EMD 

OPS. 
e 

e 

e 

e 

e 

e 

1 .  Acbvibes wdl be governed by the EMD OPs as follows 

Tank residue samplmg wdl be performed accordmg to the EMD OP revision presented 
in Secbon 11 0 of the Fmal Phase I RFJ/lU Work Plan for Operable Umt 9 

Prework radiabon survey of sod bonng locabons wdl be conducted accordmg to EMD 
OP FO 16 

h o r  to dnlhg,  soil bonng locabons wdl be cleared accordmg to EMD OP GT 10 

Surficial soil samples for radionuchde analysis wdl be collected accordmg to the EMD 
OPs hsted m Table 7-2 

Soil bonngs wdl be hl led  and sampled by contmuous core auger methods according to 
EMD OP GT.2 

Sod bonng locabons wll be surveyed to achleve fmal locabon and elevabon accuracies 
of fo 1 ft per EMD OP GT.17 

Tank InsDecbons 

Tanks will be inspected to visually assess tank mtegnty Both the mtenor and extenor of above- 

grade and on-grade tanks wdl be mspected Detsllled tank mspecbon work mstrucbons and a 

form to document the inspecbon wdl be developed by the contractor that lmplements the OUlO 

Phase I RFVRI Observabons of poor tank mtegnty (e g , excessive corrosion, holes, and cracks, 

and visual mdicabon of contammabon) wdl be documented and used to focus subsequent sod 
samplmg efforts. Where possible, tank mspecbon wdl be conducted remotely to mbgate the 

need for entry mto confined spaces Access pemts  may be requlred to mspect some tank 

locafions Tank mspecbon wxll mclude pressunzabon, where posslble, to venfy visual 

observabons. 
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Residue S a m ~ h g  

One residue sample wdl be collected from each tank that has not been cleaned smce removal 

from process waste Service to help charactenze wastes In mstances where no residue is present, 

one wpe sample wdl be taken on the mtenor surfaces of the tank (preferably at the base of the 

tank or near pipehe connecbons) Wipe samples wdl be collected and tested accordmg to EMD 

OP FO 16 Where 

possible, residue or wpe  samples wdl be collected remotely, to mbgate the need for entry mto 

confines spaces In addibon, mside surface radiological dose rate measurements will be obtamed 

by inserhng a low-energy gamma probe radiabon detector mto the tank These measurements 

wdl be useful m venfymg tank histoncal data and allow for future disposal mtena 

"Ius will provide a quahtabve measure of radionuchde contarmnabon 

7 4 5 2 Stage 2 Invesbgabon 

Soil Bonng Locabons 

Sod borings wdl be dnlled and sampled dunng the Stage 2 tank mvesbgabon to iden@ areas 

of contarmnabon immediately adjacent to the tank locabon As discussed m the conceptual 

model release scenmo (Secbon 2 2), contamnabon is most ldcely to exlst at the followmg 

locaQons around tanks. 

Beneath or near external connecbons and opemngs 

Near jomts or comers around underground tanks 

Beneath the base of the tank 

Areas beneath or near external connecbons and opemngs, and near jomts or corners around 

underground tanks, wdl be targeted as pnmary sod bonng locabons "Hot spots" idenflied 

through the surface radiabon or sod gas surveys wdl also be targeted as pnmarrly test pit 

@ R F L m 2 . 2 3  10/1/92 740am pf 
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locabons. Sod bomgs vvlll not be dnlled for tanks mside or beneath producbon buddmgs that 

are not accessible from outside the budding, as th~s would disrupt buddmg operabons 

Because tank locabons vary urldely 111 size and configurabon, a normnal pattern for sod bomgs 

is not appropnate. As a general rule, it is proposed that one sod bomg be ddled on each 

accessible side of the tank locabon If field observabons suggest that more or fewer sod bomgs 

are needed to adequately charactenze the soils mediately surroundmg a tank locabon (1 e , for 

very large or very small tank locabons), proposed sod bomg locaoons for the parhcular site wdl 

be documented in techcal  memoranda and approved pnor to Implementaoon In all cases, sod 

borings wdl be dnlled as close as possible to the tank structure 

S m h g  of Soil Bomgs 

Nomhal sod bomg samphg locabons for the Stage 2 tank mvesbgabon wdl be addressed m 
Techn~cal Memorandum 1 One discrete soil sample wdl be collected at each of the followmg 

locations. 

Ground surface @nor to dnlhg) 

One to 3 ft below the base of below-grade tanks unless base of tank is m bedrock, for 
above-grade or on-grade tanks, md-depth between the ground surface and the water table 
or alluviumbedrock mterface, whichever is encountered first 

Duectly above the water table or bedrock/alluvium mterface, whchever is encountered 
first 

Regardless of whether the water table is encountered dunng dnlhg ,  a sod sample wdl be 

collected if possible from the mterval 1 to 3 ft below the base of underground tanks If the base 

of the tank extends rnto bedrock, however, a sample wdl be collected from the alluvium/bedrock 

mterface and dnllmg wdl disconmue 
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Surface sod samples wdl be collected using the grab method desmbed m EMD OP GT 08 Each 

surface sod sample wdl consist of a 6-mch-square area sampled to a depth of 6 mches Sod 

bonngs wdl be dnlled and sampled m accordance with EMD OP GT02 usmg the conmuous 

core auger method A 3-mch mside diameter sample barrel wdl be used to collect 2-ft-long sod 

samples from the bonngs A sample volume of 2,250 cubic centmeters (approxlmately 

140 cubic mches) wdl be requwd to perform the analyses specfied m Secuon 7.5. 

Recent water level monitomg data, combmed wth mformaoon from alluvial isopach maps, wdl 

be used to predict depths to the water table and to bedrock at the vanous tank locahons If the 

depth between the ground surface and the water table or bedrock is less than 5 ft at above-grade 

or on-grade tank locaoons, the md-depth soil sample wll be omtted 

The Stage 3 tank mvesogaoon is designed to deterrmne the honzontal and verhcal extent of 

contamauon in vadose zone sods surrounding tank locahons idenhfied as contamated dunng 

the Stage 2 tank invesogabon These tank locabons wdl be further mvesogated by dnlhng and 

samplmg addioonal soil bonngs 

As wth Stage 2 soil bonng locaoons, the umque configuraoon of each tank locaoon makes it 

Impractxal to estabhsh a n o m a l  samphng pattern for Stage 3 acovihes As such, Stage 3 soil 

bonng locaaons and subsurface samphng fiequency wdl be developed on a case-by-case basis 

The proposed Stage 3 invesagabon for each tank locaoon wdl be documented m Techmcal 

Memorandum 2 whlch wdl be approved pnor to Implementahon. 
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The Stage 3 tank mvesbgaaon is designed to fully assess the lateral and vemcal extent of 

contammaQon m vadose zone sods affected by tank releases It is reasonable to expect that 

stage 3 wdl be Implemented 111 Oers m order to meet th~s objectwe, wth bonngs located at 

mcreasmg distance from the contarmnant source uno1 the lateral extent of vadose sods 
contammatton is deheated The extent of contammatlon wdl be d e t e m e d  through compmson 

of analyt~cal results to values provided m the Fmal Background Geochermcal Charactenzaoon 

Report (EG&G 1991b), or to the most current background data avadable at the tune the FSP is 

Implemented, and to values specified m potenhal ARARs 

7 4 6 Borehole Dnlling, Asphalt Samphng, Concrete Samplmg, and Sod Samplmg Procedures 

Bonngs 4 1  be dnlled to detemne the geotechcal charactenstxs of the sod, collect samples 

for physical and chermcal analysis, and install piezometers to d e t e m e  the elevaoon of the water 

table Before any boreholes are dnlled, the locaQon wll be cleared m accordance with EMD OP 

GT 10 

D n l h g  will be in accordance with EMD OP GT 02 except where matenal is Impenetrable to h s  

method In the case where augunng is meffectwe, rotary d n b g  wlll be used m accordance wth 

EMD OP GT04 Rotary d d h g  wdl be used m situabons where matenal is Impenetrable, 

otherwise hollow-stem augunng wll be the method of choice The bedrock bonngs must be 

completed m accordance wth EMD OP GT 03 At locahons wth shallow bonngs where the drill 

ng cannot enter, hand augers wdl be used m accordance wth guidehes m EMD OPs GT 02 and 

-08 

All boreholes wll be dnlled to groundwater or a depth penetratmg bedrock by 6 ft (Figures 7 4-1 

and 7 4-2). 
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All dnll cuttmgs and sod samples wdl be momtored for radionuchdes and organic vapors m 
accordance with EMD OP FO 15 and EMD OP FO 06 These procedures are desmbed in the 

Health and Safety Plan Invesbgabon-denved wastes, such as dnll cuttmgs and residual samples, 

wdl be handled according to guidehes m EMD OPs FO 08 and 09 

Before and after d n l h g  and samphg takes place all equipment must be dezontammated m 

accordance wth the procedures outhned m the EMD OPs FO 03 and 04 Decontammabon water 

wdl be handled according to guidelines m EMD OP FO 07 

All of the bonngs not completed as piezometers will be grouted and abandoned immediately after 

d n l h g  m accordance wth procedures o u h e d  111 EMD OP GT 05 Procedures specfied m h s  

EMD OPs are designed to prevent vemcal mgrabon of contammants after abandonment 

Equipment requlrements are listed in EMD OP GT 02, Section 5 1, other applicable EMD OPs 

are hsted in Secbon 4 2 of this EMD OPs 

Sod and bedrock samples wll be collected d m g  dnllrng for visual logging m accordance wth 

EMD OP GT 01 and for chemcal and physical analysis in accordance wth EMD OPs GT 02 and 

FO 13 The sod and bedrock samples wdl be collected using a hollow-stem auger wth a 

contmuous core sampler Contmuous core wdl be collected for geologic descnpnons for the 

entue borehole depth. From this core, discrete samples wdl be submtted for laboratory VOC 

analysis begmnmg 2 ft from the ground surface and contmumg every 4 ft to the water table In 
addifion, a discrete VOC sample wdl be submtted to the laboratory if stmnmg, discoloration, 

odor, or other anomaly is observed dunng dnllmg VOC sod samples will be collected m nng 

samplers that are capped and sealed upon recovery In addition to the VOC samples, h e a r  

(I) RFLm223 10/1/92 7 4 0 m  pf 
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composite samples from the core will be submtted to the laboratory for analysis of the remaming 

chemcal parameters from every consecubve 6-ft mterval to the water table 

Sod samples for geotechcal analysis requlre a m m u m  amount of disturbance and wdl be 
collected in thm-walled metal tubes The thm-walled metal tube wdl be dnven mto the 

undisturbed sods m advance of the hollow-stem auger, removed, and the tube sealed for transport 

to the laboratory An EMD Standard Operatmg Procedure Addendum (SOPA) for h s  procedure 

is currently under review The EMD SOPA was prepared for the Geological Charactenzabon 

Program 

Sod samples from the vadose zone will be collected for leachabihty studies dunng Phase I If 
radionuclide or nonradionuclide contamnabon is detected at levels exceedmg regulatory 

thresholds The sod samples wdl be collected in accordance wth EMD OPs GT 02 and FO 13 

The sod samples wdl be collected using a hollow-stem auger wth a contmuous core sampler 

A sufficient volume of sod wll be collected to split into two fracbons, one for sieve analysis to 

detemne If the soil requlres partxle-size reducbon (a mnimum of 100 grams), and a second for 

extracbon of semvolatdes, metals, and radionuclides (a mnmum of 100 grams) The samples 

can be collected m glass sampling containers Preservabves wdl not be added to the samples 

The extractable pomon of the sample will be cooled and stored at 4OC to m n m z e  loss of 

semvolable orgmcs and to retard biological acbvity The samphg mtervals and depths wdl 

be d e t e m e d  after the nature and extent of nonradionuchde vadose zone contammaoon has been 

d e t e m e d  

0 

Asphalt and concrete samples wdl also be collected at some MSSs These wdl consist of two 

small diameter (appromately 1 mch) core plugs The core plugs will be collected usmg a core 

0 R F L m 2 2 3  10/1/92 740am pf 
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dnll pnor to the d n b g  of the borehole The samples wdl be handled m accordance wth EMD 

OP FO 13 After the asphalt or concrete sample is collected, a rotary hammer wdl be used to 

reach the sod surface for samphg 

7 4 7 Sedunent SamphnP Procedure 

Sedunent samples d be collected from locatrons identrfied m Sectron 7 3 At each of these 

locabons, a core sampler wth a core h e r  w11 be used to collect the top 2 mches of bed 

matenals for VOC analysis Samples for nonvolatde analysis wlll be collected wth a stamless 

steel scoop Sediment 

matenals wdl be descnbed accordmg to EMD OP GT01 

Samphg procedures d follow those o u h e d  m EMD OP SW 6 

7 4 8 Surface Water Samphng Procedure 

If surface water is present, surface water samples wdl be collected at the same tune that the 

sedunent samples are collected Field parameters wll be measured followmg procedures o u h e d  

m EMD OP SW.2 Samples wdl be collected according to procedures specified in EMD 

OP sw3 

7 4 9 Installing Piezometers 

All piezometers wdl be constructed through the enme alluvial hckness with new, flush threaded 

polyvinyl chlonde (PVC) (EMD OP GW 6) An auger wth an LD a rmnunum 4 mches larger 

than the outer diameter of the well casing will be used to d d l  the piezometer boreholes to 

produce a mmmum annular space of 2 inches Well construcbon techniques wdl follow 

procedures o u h e d  m EMD OP GT06 Invesbgatron-denved wastes such as d d h g  fluds, 

cumngs, and residual samples will be handled 111 accordance with guidelmes o u h e d  m EMD 

OP FO 08 
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Construcaon teclmques for all piezometers wdl follow procedures c o n w e d  m EMD OP GT 06 
Rezometer casmgs wdl be protected by the placement of steel posts around the piezometer, as 

descnbed m EMD OP GT06 Pressure groutmg procedures will follow gmdehes ouhed  m 
EMD OP GT 03 Addibonal equipment and matenals that may be needed for piezometer 

mstallaaon are hsted in EMD OP GT06, Secbon 5 1, other related EMD OPs are 
cross-referenced m Secbon 4 2 of this EMD OPs 

The piezometers wdl be developed no sooner than 48 hours and no longer than two weeks after 

complehon Water levels will be measured in all piezometers and recorded as o u h e d  m EMD 
OP GW 1 and the appropnately cross-referenced EMD OPs hsted m Secaon 4 2 of the EMD 

OPs. After the water levels reach stabc condibons, the piezometers wdl be developed utdmng 

low-energy methods, such as an inerhal pump or bottom discharging baler Development wdl 

follow procedures o u h e d  m EMD OP GW 2 

All development and purge water will be handled in accordance wth  guidelmes ouhed  m EMD 

OP FO.08. 

7 4.10 Survewnn of SamDle Locabons 

The locabons of all bomgs and surface sampling pomts wdl be paced and/or taped off pnor to 

samplmg or dnlhng After samplmg, W m g ,  or well installaaon, locaoons wdl be surveyed 

using standard land surveymg techniques descnbed m the EMD OP GT 17 Honzontal accuracy 

will be fo 5 ft for bomgs and # 1 ft for wells Verhcal accuracy wdl be # 1 ft for bonngs 

and *O 01 ft for wells. Three elevabons wdl be d e t e m e d  for each well: ground surface, top 

of well casing, and top of surface casing 

1) RFwRpTo223 10/1/92 740am pf 
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7 4 11 Tensiometer or Equivalent Installaoon and Monitonna Procedures 

Tensiometers equipped wth pressure transducers or equivalent devices wdl be mstalled to 

measure matnc potenoal of water III the vadose zone The tensiometers wrll consist of a porous 

cerarmc cup attached to a ngid plastx tube The mtemal volume of the system wll be 
completely filled with water The pores 111 the cup form a cononuum w t h  the pores m the soil 

Water will move either mto or out of the tensiometer system, untd equfibnum is attamed across 

the c e r m c  cup Mulople tensiometers allow for the deternabon of the dxecbon and m some 

cases, the quanbty of water flux from the ground surface to the water table 

Tensiometer arrays may be installed at several MSSs d u n g  Stage 4 Each array wdl consist 

of mulbple tensiometers burred at 2-ft intervals from 1 ft above the water table to within 2 ft of 

the ground surface To nt~~lll l l lze the sod disturbance the tenslometers wdl be mstalled by 

pushing them through the bottom of boreholes dnlled with small diameter sohd-stem augers The 

boreholes wll be backfilled with natural occumng soils to a compacoon sbghtly greater than the 

bulk density of the undisturbed soils to reduce surface water mfiltrabon, whch results m 
abnormally low tensions m the backfill and the undisturbed sod 

@ 

Water used in the tensiometers must be deaerated and on-site purging may be necessary to 

prevent the formaoon of bubbles that can prevent accurate data collectxon Purgmg m e  WIII be 

kept short to m m e  wettmg of sod adjacent to the porous tensiometer cup When purgmg is 

complete, the system is closed and the soil draws water through the porous cup untd equihbnum 

is established and the pressure is recorded by the pressure transducer and data logger. 

7-79 



EG&G ROCKY FLATS PLANT 
PHASE I RFVRI WORK PLAN 
OPERABLE UNIT 10 

Category Ncm Safety Related 

Manual 
Sdion  
Page 
Effectwe Date 
Organnation 

2100-\Kp-0u10 1 
7 0 - Rewsion 0 

80 of 91 

Remediat~on Program 
~ ~ ~ 

The tensiometers wdl be monitored for at least one annual cycle The EMD OPs for the 

mstallafion and momtomg of tensiometers is presently under development and wdl be avalable 

after review and approval by EPA and CDH pnor to any OUlO Phase I field work 

7 4 12 BAT'@ or Equivalent Groundwater Sampling System 

The BAT'@ Groundwater Samphg System will be used to collect grab groundwater samples from 

the top of the water table The B A P  sampler consists of a filter ~p connected to a hollow 

extender pipe. Inside the pipe, the filter fip is sealed from the rest of the pipe by a septum A 

housmg is lowered and rased in the extender pipe by meline The housmg contruns an 

evacuated vial m its upper end and a spnng-loaded, double-ended needle on the lower end 

A sample is collected with the BAT@ when the housing is lowered to the filter fip The spnng- 

loaded, double-ended needle assemblage contracts and the needles pierce the filter ~p septum and 

the septum on the vial The vial then fills with water When the vial is filled, it is retneved with 

the w e h e  

The BAT'@ sampler can be used with a hollow-stem auger A borehole is dnlled to wthin 1 to 

2 ft of the water table and the BAT@ is dnven through the end of the auger into the water table 

The BAT@ sampllng will be conducted at locabons deterrmned by HNu and OUA screemng, 

outside the MSS boundanes, downgradient from areas identxfkd as contarmnated dmng the 

surficial soll sampllng 

An EMD OPs wdl be prepared for the BAT'@ samphg pnor to the start of the OUlO field 

program It will be used only after approval by EPA and CDH. 

@ RFLm0223  10111p2 740am pf 
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7 5 SAMPLE ANALYSIS 

Th~s secbon descnbes the sample handlmg procedures and analpcal program for samples 

collected dunng the Phase1 RFJ/RI mvesbgabon It also mcludes discussions of sample 

designabons, analpcal requlrements, sample contamers and preservabon, and sample handlmg 

and documentabon 

7 5 1 Sample Designabon 

All sample designabons generated for the Phase I RFJ/RI wdl conform to the mput requlrements 

of the Rocky Flats Envlronmental Data System (RFEDS) Each sample designabon wdl contam 

a me-character sample number consistmg of a two-letter prefix ident@mg the media sample 

(e g , "SB" for soil bonngs, "SS" for surface sods), a unique five-digit number, and a two-letter 

suffix idenbfying the contractor One sample number w11 be requlred for each sample generated, 

including QC samples In this manner, 99,999 unique sample numbers are avadable for each 

sample medium for each contractor that contnbutes sample data to the database Bonng numbers 

wdl be developed independently of the sample number for a given bonng These sample 

numbenng procedures are consistent wth the RFP QAPjP 

7 5 2 Analvbcal Requlrements 

Generally, samples from the Phase I RF'I/RI wdl be analyzed for some or all of the followmg 

chemcal and radionuclide parameters 

Uramum 233/234,235,236, and 238 
TRU elements (plutonium and amencium) 

Gross alpha and gross beta 

Tnbum 

Total dissolved solids 

7-8 1 
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TCL purgeable orgamcs 

TCL base/neutral and acid extractable orgamcs 

TCLPCBs 

TAL metals and cyanide 

Amons (groundwater only) 

PH 
Field parameters (water only) 

The analfical suites for each OUlO IHSS were developed accordmg to the type of contammaQon 

suspected to be present at each site, as summmzed m Table 7-3 Table 7-4 hsts the specfic 

analytes m the above groups and thelr CLP detecbon/quant&iQon limts Where samphng and 

analysis dunng Stages 1 and 2 indicate the presence of contammabon, the quanbtabon h u t s  of 

speclfic analytes should be compared to levels of potennal concern m the nsk assessment and 

to ARARs. Subsequent stages of samplmg should mclude special analyt~cal services to attam 

quanbtation h u t s  appropnate for nsk assessment and comphance wth ARARs These analyte 

hsts and reportmg hmts wdl sabsfy the nsk assessment and other lW/RI objectwes for sod, 

sedment, surface water, and groundwater contammanon, If present Nitrates are mcluded 

because low-level radioactwe wastes wth hgh nitrate concentrabons (such as mtnc acid) may 

be present. Metals are suspected at many of the MSSs m OU10, therefore, all of the TAL, 
analytes have been selected for Phase I RFL/RI analysis Both filtered and unfiltered samples of 

surface water and groundwater wdl be collected and analyzed at each locabon 

In additson to these chemcal analwcal requlrements, 10 to 20percent of the surficial soil 

samples at each IHSS wll be analyzed for moisture content, gram-size distnbuoon, bulk density, 

specific density, porosity, and saturated hydraullc conductwity to support exposure assessment 
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modelmg The actual number of analyses wdl be detemned by field personnel on the basis of 

apparent gram size vanability to ensure the collecbon of representatwe data ASTM methods 

wdl be used for these physical analyses 

The followmg isotopes have been selected for analysis m the Phase I RFI/RI uramum 233/234, 

uranium 235, urmum 236, and uramum 238 Plutomum 1s the only TRU element that is used 

on the site However, amencium, a daughter product of plutomum, has been detected 111 sod at 

OUlO Therefore, plutonium and amencium have been selected as Phase I radionuchde 

parameters Tntmm analysis d also be conducted for samples from MSS 206 Gross alpha 

and gross beta are mcluded as screenmg parameters because they are useful mdicators of 

radionuchdes 

@ 
VOCs and SVOCs have been detected at concentraQons above the detecbon h u t  111 sod and have 

histoncally been stored at most of the OUlO MSSs Therefore, all VOCs and SVOCs will be 
mcluded in the Phase I RFI/Rl analyses Any sod samples analyzed on site for volatdes wdl 

requlre that 10 percent be analyzed by an off-site laboratory to venfy analyttcal results 

The analybcal parameters for the sod gas surveys at OUlO are hsted m Table 7-5. Table 7-5 

also hsts the detecbon lirmts proposed for these parameters dunng the sod-gas survey 

Soil samples collected for leachability tests d be analyzed usmg EPA Method 1312, Synthem 

PrecipitaQon Leach Test for Soils, or an equivalent method Method 1312 is presented m the 

EPA Intern Fmal RCRA Facdity InvesQgabon (RFI) Guidance, Volume II of lV, Appendix F. 
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7 5 3 Sample Contamers and Preservaoon 

Sample volume requuements, preservaoon techques, holding tunes, and contamer matenal 

requuements are dictated by the media bemg sampled and by the analyses to be performed The 

matnces to be analyzed mclude sods and sedunents, the water matnces for analysis wdl mclude 

surface water and groundwater. Tables 7-6 and 7-7 hst the analytxal parameters of mterest m 
OUlO for water and soil matnces, along with the associated contamer size, preservaaves 

(chemcal and/or temperature), and holdmg tunes Addiaonal specific gwdance on the 

appropnate use of contamers and preservatwes is provided m EMD OP F0.13 

7 5 4 Sample Handling and Documentaoon 

Sample control and documentabon is necessary to ensure the defensibhty of data and to venfy 

the quahty and quanoty of work performed m the field Accountable documents mclude 

logbooks, data collecQon forms, sample labels or tags, cham-of-custody forms, photographs, and 

analyttcal records and reports Speclfic guidance definmg the necessary sample control, 

idenoficabon, and cham-of-custody documentaaon is discussed m EMD OP FO 13 

7.6 DATA MANAGEMENT AND REPORTING PROCEDURES 

Field data will be mput to the RFEDS usmg a remote data entry module Data wdl be entered 

wthm 60 days of the compleaon of sample analysis The data wdl undergo a prescrrbed QC 

process based on EMD OP FO 14 A sample tracking spreadsheet will be mamtained for use h 

traclung sample collecaon and shipment. 
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Table 7-6 Sample Contatners, Sample Preservabon, and Sample Holdmg Tunes 
for Water Samples 

Parameter Contamer Reservabve Holdmg Tune 

Liauid SamDles - Low to M e d m  Concentrabon 

Organic Compounds: 

Purgeable orgamcs (VWs) 

Extractable orgamcs 
(BNAs), pesbcides, and 
PCBs 

2 x 40 mQ VOA vlals wlth 

teflon-lmed septum hds 

1 x 4 Q ambe? glass bottle 

Inorgmc Compounds: 

Metals VAL) 1 x 1 P polyethylene bottle 

Cyamde 1 x 1 P polyethylene bottle 

Arzlons 
Sulfide 

1 x 1 Q polyethylene bottle 

1 x 1 P polyethylene bottle 

Nitrate 

Total hssolved sohds (TDS) 

Rahonuchdes 

1 x 1 Q polyethylene bottle 

1 x 1 Q polyethylene bottle 

1 x 1 P polyethylene bottle 

Cool, 4 O C  wltb 
HCL to pHQ 

Cool, 4OC 

Nitnc acid pHQ, 
cool, 4OC 

SodIum hydromded 
p*12, ml, 4°C 

Cool, 4OC 

1 mI zmc acetate 
sodium hydromde 
to p-9, cool, 4OC 

cool, 4OC 

Cool, 4OC 

Nitnc acid p H d  

7 days 
14 days 

7 days until 
extractron, 
40 days after 
extractmn 

180 days' 

14 days 

14 days 

7 aays 

48 hours 

48 hours 

180 days - -  - - 

a Add 0 008 percent sod~um bosulfate (Na2S203) m the presence of residual chlcmne 
b Contamer requuement is for any or all of the parameters g~ven 
c Holdmg tune for mercury is 28 days 
d Use ascorbic acid only d the sample contam residual chlonne. Test a dnp of sample wth potassium 

iodme-starch test paper, a blue color mhcates need for treatment. Add aswrbic acid, a few crystals at 
a tune, until a drop of sample produces no color on the &cator paper Then add an addltmalO.6 g 
of ascorbic acid for each hter of sample volume. 
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Table 7-7 Sample Coatamers, Sample Premabon, and Sample Holdmg Tunes 
for S a l  Samples a 

Parameter Contamer Preservahve Holdmg Tune 

Soil or Sedunent SamDles - Low to Med~um Concentratmn 

Organic Compounds: 
Purgeable orgmcs (VOCs) 

Extractable organics 

PCBs 

1 x 4 oz wde-mouth teflon-bed 

1 x 8 oz wde-mouth teflon-bed 

glass vlals 

(BNAs), peshcides, and glass vlals 

inorganic Compounds: 

Mew VAL) 
Cyanide 

Sulfide 

N&a& 

1 x 8 oz wde-mouth glass jar 

1 x 8 oz wde-mouth glass jar 

1 x 8 oz mde-mouth glass jar 

1 x 8 oz mde-mouth glass jar 

Cool, 4OC 7 days 

Cool, 4OC 7 days Utd 

14 days 

extrachon, 
40 days after 
exlracbon 

Cool, 4OC 180 days' 

cool, 4OC 14 days 

Cool, 4OC 28 days 

Cool, 4°C 48 hours 

Riubonuchdes 1 x 8 oz wrde-mouth glass jar None 45 days 

a Holchg m e  for mercury IS 28 days 

RFLffBL0243 7115192 954 am pf 
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7 7 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Sample duphcates, field preservation blanks, and equipment nnsate blanks wdl be prepared Tnp 

blanks wdl be obtamed from the laboratory The analytxal results obtamed for these samples 

wdl be used by the ER Program Project Manager to assess the quahty of the field samphg effort 

and the total sample vanance as it affects quanbtabve contamnant assessment The types of 

field QC samples to be collected and the= apphcabon are discussed below Table 7-8 provides 

the frequency with whch QC samples wdl be collected and analyzed m Stage 1 The numbers 

of QC samples should be reevaluated accordmg to the vanabihty displayed by Stage 1 data 

Duplicate samples wdl be collected by the samphng team for use as a relabve measure of the 

precision of the sample collecbon process These samples wdl be collected at the same m e ,  

usmg the same procedures and equipment, and in the same types of contamers as requned for 

the samples They wdl also be preserved m the same manner and subrmtted for the same 

analyses as requued for the samples. 

Field preservabon blanks of distdled water, preserved accordmg to the preservabon requuements 

(Secbon 7 5 3), wdl be prepared by the samphng team and wdl be used to provide an indicabon 

of any contamnabon introduced dmng field sample preparabon These QC samples are 

apphcable only to samples requmg chemcal preservabon (Table 7-8) 

Eqtupment (msate) blanks will be collected from final decontammabon rinsate to evaluate the 

success of the field samplmg team’s decontarmnanon efforts on nondedicated samphg 

equipment. Eqwpment blanks are obtamed by nnsing cleaned equipment with disblled water 

pnor to sample collecbon The nnsate is collected and placed m the appropnate sample 

contamers. Equipment nnsate blanks are apphcable to all analyses for water and sod samples 

(Table 7-8) 
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Table 7-8 Field QC Sample Frequency 

Media 

Sample Type Type of Analysis Solids Liquids 

Duphcates Organlcs 
Inorgamcs 
Radionuchdes 

Inorgamcs 
Radionuchdes 

Inorganlcs 
Radionuchdes 

Inorgamcs 
Radionuchdes 

Field Preservahon Blanks Organlcs 

Equipment Blanks Orgamcs 

Tnp Blanks Organlcs 

1/10 
1/10 
1/10 

NA 
NA 
NA 

1/20 
1/20 
1/20 

1/20 
NR 
NR 

1/10 
1/10 
1/10 

NA 
1/20 
1/20 

1/20 
1/20 
1/20 

1/20 
NR 
NR 

NA = Not Applicable 
NR =NotRqulred 
1/10 = one QC sampler per ten samples collected 
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Tnp blanks consistmg of disblled water will be prepared by the laboratory technician and will 

accompany each slupment of water samples for VOC analysis Tnp blanks wll be stored with 

the group of samples wth which they are associated Analysis of the trrp blank wdl mdicate the 

rmgrabon of VOCs or any problems associated with sample shlpment, handlmg, or storage 

Informabon from the tnp blanks wdl be used m conjunchon wth an morutormg data and other 

mformabon to assess the mfluence of ongomg waste operahons on the quahty of data collected 

Procedures for monitomg field QC are provided m the RFP sitevade QAPjP 
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